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ABSTRACT 
Objective: Pediculus humanus capitis is an ectoparasite that sucks blood from the patient’s scalp. Gamma-hexachlorocyclohexane is an effective 
treatment but its use has been discontinued because of its neurotoxicity. Although the replacement pediculicide is permethrin, this is not affordable 
for everyone, and thus the recommended treatment is wet combing. The aim of this study is to evaluate the effectiveness of permethrin compared 
with wet combing for eliminating pediculosis.  
Methods: This study was a randomized controlled trial (RCT) conducted in a boarding school in Bogor District; the data were collected in July–
August, 2018. Subjects were regarded as infested if lice were found during examination. Infested subjects were divided into two groups. In the 
permethrin group, the hair was wetted with permethrin lotion and left for 10 min. Afterwards, a fine-toothed comb was used to remove lice, and 
then the subjects were instructed to wash their hair with shampoo. On day 14, each subject’s head was reexamined to determine the cure rate. The 
wet-combing group was treated similarly but using conditioner instead of permethrin. 
Results: Of 121 subjects, 88.4% were infested with head lice. The cure rate after one week of treatment was 66% in the permethrin group and 63% in the 
wet-combing group. After a two-week course of treatment, the cure rate increased to 94% in permethrin group and 89% in the wet-combing group. There 
was no significant difference in cure rate between permethrin and wet combing after a one-(P = 0.740) or two-week (P = 0.507) course of treatment. 
Conclusion: The prevalence of pediculosis capitis in a boarding school in Bogor District was 88.4%. Wet combing treatment was as effective as 
permethrin for treating pediculosis capitis. 
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INTRODUCTION 
Pediculosis capitis is a disease caused by infestation of hair and/or scalp 
by Pediculus humanus capitis (head lice) [1]. This disease is widely 
distributed worldwide, particularly in school-age children in developing 
countries. The risk factors are overcrowded housing, low economic 
status, and poor hygiene [2, 3]. Therefore, pediculosis is commonly 
found in children living in a dormitory, orphanage, or boarding school 
with a high number of students in a single classroom. 
P. h. capitis is a blood-sucking arthropod that infects the scalp [1]. 
During blood suction, the louse secretes a substance that irritates 
the scalp tissues and causes erythematous papules accompanied by 
high intensity pruritus [2]. The sensation of itchiness makes the 
patient scratch the affected area, thus excoriation may occur 
followed by the appearance of pustules caused by secondary 
bacterial infection [5]. Severe infection may lead to pyoderma, ulcer, 
impetigo, or furuncles [2, 5]. These symptoms make the hair look 
dull and sticky, and the hair tends to fall out easily and be easily 
infected by fungi; this may lead the patient to be shy and have a low 
level of confidence. Enlargement of lymph nodes and hematologic 
abnormalities such as monocytosis, eosinophilia, and microcytic 
hypochromic anemia may also occur [4, 5]. 
Topical treatment is the therapy of choice to eradicate the lice [6]. 
The aim of treatment is to eliminate the lice by directly killing or 
removing the lice and preventing their eggs from hatching [6]. A 
pediculicide is the most effective treatment for pediculosis capitis 
[6]. The most commonly used pediculicide has been gamma-
hexachlorocyclohexane (BHC) [7]; however, BHC use has been 
discontinued because of its neurotoxicity and the environmental 
damage it causes [8]. Therefore, another method is needed to 
eradicate pediculosis. 
The current drug option to eliminate head lice is permethrin in the 
form of a lotion, but because it is not affordable for everyone, 
eradication of head lice is often performed manually with a comb [4, 
6]. The use of a wet comb is a low-cost method feasible for use by all 
communities, but its effectiveness compared with that of permethrin 
lotion is unknown. However, the manual combing method is time 
consuming and its cure rate is low. The most recently recommended 
method is to use a wet comb on hair wet with conditioner or coconut 
oil, which ensures that the lice stick to the wet comb [4, 9]. 
The aim of this study was to evaluate the effectiveness of permethrin 
compared with wet combing. The study was conducted in Pamijahan 
village, Bogor District, because of its high prevalence of pediculosis 
in schools with large student populations. 
MATERIALS AND METHODS 
This study was a randomized controlled trial (RCT) that was 
preceded by a cross-sectional study to recruit research subjects at a 
boarding school, Pamijahan village, Bogor District, from July–August 
2018. A total of 121 female students who agreed to join the study 
were examined for head lice infestation. Female students infested 
with P. h. capitis were treated with permethrin or told to comb their 
hair using the wet comb method for 14 consecutive days. Students 
who were sick or suffered from severe pediculosis were excluded 
from this study. The study was approved by the Ethics Committee of 
the Health Research Faculty of Medicine, Universitas Indonesia, with 
ethics approval No. 0856/UN2. F1/ETIK/2018. 
DATA COLLECTION 
Female students were examined to diagnose pediculosis by 
detection of the eggs, larvae, nymphs, or adult lice on their hair 
and/or scalp. Subjects were defined as infested if adult lice, larvae, 
or nymphs were found; infested subjects were divided into two 
groups: the permethrin group and the wet-comb group. 
For the permethrin-treated group, the hair was initially combed 
with a loose comb to untangle it, and then washed with permethrin 
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lotion until all the hair was moist. Next, an antilice comb was used to 
remove any larvae, nymphs, or adult lice. Subjects were asked to 
leave the permethrin lotion on their hair for 10 min after application 
and then to wash their hair with shampoo. On day 14, each subject’s 
head was reexamined to determine the cure rate and subjects who 
still had pediculosis infestation were retreated with permethrin. 
For the wet-comb-treated group, the subject’s hair was first combed 
with a loose comb to untangle it, and then the hair was washed with 
conditioner and combed with an antilice comb to remove any larvae, 
nymphs, and adult lice. Students were then asked to wash their hair 
with shampoo. All students were given the loose comb, fine-tooth 
comb, and conditioner to take to their dormitory and instructed to 
repeat the procedure every day for 14 d. To determine the cure rate, 
they were examined on day 14 and subjects who were still infested 
with pediculosis were given permethrin. 
DATA ANALYSIS 
To determine the difference in cure rate between the groups, the 
data were analyzed using the chi-squared test and the Fischer test if 
the requirements for chi-squared testing were not fulfilled. A P-
value<0.05 was considered significant. Associations were evaluated 
using relative risk (RR) with 95% confidence interval (CI). 
Treatment was considered effective if>90% of the subjects were 
cured and the cure rate was calculated using the following formula:  
(Number of cured pediculosis capitis subjects/Number of treated 
pediculosis capitis subjects) × 100. 
All data were processed and analyzed with SPSS statistical software 
version 20. 
RESULTS 
Table 1 shows the prevalence of children suffering from pediculosis 
capitis. Of all subjects examined (n = 121), 107 (88.4%) were 
positive for pediculosis capitis infestation and 110 (90.9%) were 
found to have nits on their head. It also can be seen that younger 
subjects had a higher likelihood of being infested with lice or nits. 
 
Table 1: The prevalence of pediculosis capitis in boarding school students by age 
Age (years) Lice 95% CI  Nits 95% CI  
9–12 (n = 46) 42 (91.3%) 80.3–97.2 42 (91.3%) 80.3–97.2 
13–18 (n = 75) 65 (86.6%) 77.5–93.0 68 (90.6%) 82.4–92.8 
Total (n = 121) 107 (88.4%) 81.8–93.3 110 (90.9%) 84.7–95.1 
 
Children who tested positive for head lice infestation were divided 
into two groups to receive different treatments. The first group 
was treated with 1% permethrin lotion and the second using the 
wet-combing method. Table 2 shows that the proportion of 
subjects with lice was reduced by both methods of treatment. 
After one week of treatment, 35 (66%) of subjects from the 
permethrin group and 34 (63%) of those from the wet-comb 
group were cured of head lice; there was no significant difference 
in these cure rates (P = 0.740). After two weeks of treatment a 
cure rate of 94% was achieved in the permethrin group and 89% 
in the wet-comb group; these cure rates were not significantly 
different (chi-squared test, P>0.05). 
 
Table 2: Proportion of subjects with lice before and after intervention 
Evaluation Intervention  
Permethrin Wet Comb P-value 
Before (baseline) 53 (100%) 54 (100%)  
After one week 18 (34%) 20 (37%)  0.740 
Cured 35 (66%) 34 (63%)  
After two weeks 3 (6%) 6 (11%) 0.507 
Cured 50 (94%) 48 (89%)  
 
DISCUSSION 
This study aimed to compare the effectiveness of wet combing with 
that of 1% permethrin lotion for the treatment of pediculosis capitis. 
School-age children were selected as the study sample because 
previous studies have suggested that pediculosis capitis is one of the 
most prevalent communicable diseases in school-age children [15, 
16]. In addition, this study was conducted in a boarding school that 
had a high prevalence of head lice infestation. The high number of 
students, who commonly share rooms, clothes, and towels, 
facilitated transmission of head lice infestation among the children 
[17]. We only studied girls as they are more susceptible than boys 
because of their longer hair [18]. 
The prevalence of lice infested students in this study was 88.4% and 
nits were found in 90.9% of students. This rate of infestation with 
head lice is very concerning because it is higher than those reported 
for similar studies among school-age children [19-22]. A higher 
proportion of younger children were infested with both head lice 
and nits, which is consistent with a previous study in Peru by 
Leeshaft et al. [21] that reported that children<12 y old had higher 
proportion of head lice infestation than older children (0–11 y 
64.7% vs. ≥ 12 y 15%). 
In terms of head lice treatment, we only evaluated the effect on head 
lice and nits that were located less than 0.5 cm from the scalp 
(indicates current infection). Nits located more than 0.5 cm from the 
scalp were not included because they had already hatched and 
represented past infection. 
This study found that wet combing and 1% permethrin lotion had 
similar efficacy for reducing the proportion of subjects infected with 
head lice, with no significant difference between the cure rates of 
both treatments. The wet-combing method was considered for 
evaluation because compared with permethrin it is more affordable, 
more readily available, and easier to do, especially in rural areas. 
The results of our study were similar to those of a study in the 
United Kingdom that found no significant difference in outcomes 
between wet combing and phenothrin lotion (a synthetic pyrethroid 
similar to permethrin) [22]. 
Interestingly, contradictory results were obtained in a study that 
showed that wet combing (bug buster kit) was significantly better 
than pediculicides (pyrethroid or organophosphate) [23]. However, 
the comparison with the United Kingdom is not appropriate, 
because it has been reported that head lice in the UK are resistant to 
pyrethroids such as permethrin [24]. A similar study in Wales by 
Meinking et al. [25] yielded similar results to our study. They 
compared permethrin 1% as single treatment vs. permethrin 1% 
with wet combing, and found that although the effectiveness of wet 
combing for nit removal after 15 d use was less than that of 1% 
permethrin alone, the proportion of lice-free subjects was similar 
(wet combing: 72.7%, 95% CI 54.5–86.7; permethrin 1% alone: 
78.3%, 95% CI 65.8–87.9). Meinking et al. argued that the lower 
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effectiveness of wet combing for eradication of head lice was 
because nonprofessional caregivers failed to use the comb properly. 
The mechanism of action of permethrin is mainly to induce 
neurotoxicity in lice but not in their nits (nonovicidal). Therefore, the 
use of permethrin needs to be repeated, usually 7 d later, to 
completely eradicate all lice and newly hatched nits [26]. Head lice 
infestation is most common in school-age children. Therefore, the 
reinfection rate is high because the children are in close contact almost 
every day [18]. Repeated use of permethrin may lead to side effects 
such as pruritus, swelling, or erythema [27]. Wet combing, on the 
other hand, does not contain insecticide and as our study showed, is as 
effective as permethrin if used properly and routinely. The similar 
cure rates seen in our study for wet combing and permethrin 1% may 
have been because all children were treated with the wet-combing 
method at school and under supervision by their teachers for 14 d. 
In Indonesia, children are more obedient to their teacher’s advice than 
to their parents. Therefore, if the wet-combing method was used at 
home under their parents’ supervision, the results might not be as 
effective, because parents in Indonesia often forget to apply the wet-
combing method as advised. Therefore, we encourage the use of the 
wet-combing method to treat head lice under strict supervision by 
parents or caregivers, because it is not as toxic as pediculides. 
CONCLUSION 
both the 1% permethrin lotion and the wet-combing method were 
equally effective for the treatment of pediculosis capitis, as 
demonstrated by their similar high cure rates after 14 d of treatment. 
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